. Calibration line of catechol in citric acid/sodium citrate buffer solution (pH 3.0) Figure S2 show the average number of spikes in one chronoamperometry scan (20 s) when different potential are applied to the electrode. The impact frequency follows a random distribution, consistent with the fact that particle diffusion is independent of the applied potential or modification of GNP. Figure S3 . Additional plots of the natural logarithm of individual spike charge (Q) against time for both 100-catechol GNPs and 300-catechol GNPs at different potentials. (a) 100-catechol GNPs at +1.1 V; (b) 100-catechol GNPs at +1.0 V; (c) 100-catechol GNPs at +0.9 V; (d) 100-catechol GNPs at +0.85 V; (e) 100-catechol GNPs at +0.5 V; (f) 300-catechol GNPs at +0.9 V; (g) 300-catechol GNPs at +0.85 V; (h) 300-catechol GNPs at +0.8 V; (i) 300-catechol GNPs at +0.5 V. 
